Micelles as intermediates in the preparation of protein-liposome conjugates.
A method for preparing protein-liposome conjugates based on micelles as intermediates was developed. Ovalbumin was thiolated with 2-IT and conjugated to the surface of micelles composed of a maleimide-derivatized active lipid and a micelle-forming lipid. These micelles were then incubated with liposomes, allowing the micelle components to exchange into the liposome bilayers. Using this technique we were able to demonstrate that it was possible to saturate the surface of the micelle with protein and use this property to control the level of conjugation. Titration of these protein-micelle conjugates into liposome solutions resulted in reproducible batches of protein-liposome conjugates. Chemical cross-linking could be observed in some cases; however, this was controllable through selection of reagent concentrations. The effects of parameters such as thiolation levels, micelle lipid composition, active lipid structure, micelle-forming lipid structure, and micelle/liposome/protein ratios were examined. The method represents a general approach to the preparation of well defined and reproducible protein-liposome-based drug formulations.